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The extent of the petroleum deposits which underUe 
portions of the States of Louisiana and Texas is a prob
lem which remains to be solved, but the results wt,ich 
have thus far been obtained in sinking wells show th? 
a very considerable area of territory contains oil ,n 

large quantiti€s and that in some in-
stances several deposits may exist, one 
beneath another. At- the time the 
Beaumont district became exploited 
thl'ough the famous Lucas well, the 
opinion prevailed that this section 
contained the great bulk of the petro
leum existing in the Southwest, owing 
to the enormous fiow from the Lucas 
ami other wells. It is estimated that 
the former would gush about 50,000 
barrels every 24 hours until it was 
brought under control. After the 
Beaumont district became what oil 
men call a pumping proposition, no 
very large wells were brought in until 
the latter part of 1903, when a gusher, 
which is asserted to be second only to 
the Lucas in the quantity thrown out, 
was �truck at a place called Batson's 
Prairie, 14 miles north of Sour Lake 
and about 30 miles from the Beaumont 
district. A well which reached the oil
bearing strata on December 1 began 
fiowing at a rate of 500 barrels daily. 
The same company was also engaged 
in boring a second well on its prop
Mty. This reached the oil about De
cember 20, and it began Howing at 
what oil operators claim to be a rate 
of probably 30,000 barrels every ::: t 
hours. Heretofore few signs of oil 
have been found in the locality, ana 
the "strike" came in the nature of a 
surprise, with the result that prospect
ors and investors have left other por
tions of the Southwest by the score, 
and are buying land and boring wells 
as near the gusher as they can locate. 

The Beaumont oil boom attained its 
height during the first six months of 
1901. _ During the last two years, how
ever, other districts in Texas and 
Louisiana have been exploited suffi
ciently to prove that several other 
fields undoubtedly contain a very large 
quantity of oil. They include the Sour 

, Lake -and the Saratoga in Texas, as 
well as that at Batson's Prairie, cne 
scene of the latest development, and 

,the Jennings district in Louisiana. 
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have been struck, there are a number steadUy flowing 
at a rate of 300 barrels. One of the notable facts is 
that so, few of thp. wells have failed to reach the oil 
deposit. At present this'territory is producing nearly 
800,000 barrels monthly, and is contributing a large, 
quantity vi. the oil which is being refined in the Texas 
plants, as it is connected with the refineries, also Port 

A LAKE OF OIL. 
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t Us population was estimated at over 10,000, while tha 
people are coming into it so rapidly that it will prob
ably have 15,000 by the beginning of 1905, if not more. 
As in the case of the Beaumont field, property values 
have risen to fabulous prices by reason of the dis: 
covery, land selling as high as $30,000 an acre, which 
originally could have been bought as low as $15 and 

$20 an acre. The Saratoga field, which is 
situated 30 miles northwest from Beau
mont and 12 miles from Sour Lake; 
began to be developed with the decline 
in production at Beaumont. At pres" 
ent it is producing about 1,000,000 bare 
rels yearly, some of which is piped to, 
the refi.neries, but a large quantity is 
stored, as the companies have an ex. 
tensive reservoir capacity. vVah the 
exception of the two wells referred to 
no others of importance have yet been 
struck in the Batson's Prairie district; 
but so many are being bored that its 
production will probably be greatly in
creased within the next few months, 
unless it should happen that the orig
inal wells had been dug into what the 
miner would call a pocket, containing 
only u small quantity of petroleum. 

The oil-bearing territory of the 
Southwest has been termed the Gulf 
coast oil field. Geologists who have 
thoroughly examined this section of 
the United States are of the opinion 
that it extends from a point about 150 
miles west of New Orleans, in Louis
iana, a distance of fully 150 miles. It 
is, parallel with the Gulf of Mexico, and 
varies considerably in width. The 
most important developments in the 
eastern section of the oil-bearing re
gion are at Jennings, which was devel
oped about the same time as Beau
mont, and where some very large wells 
have been struck. The Jennings dis
trict is still producing in large quan
tities, and the indications are that it 
has a very extensive supply. Although 
but a comparatively small portion of 
the Gulf coast field has been tested by 
the well-borer, as is indicated, oil in 
large quantities has been found at its 
extremities; and if the area which 
thus far has not been examined pro
duces in the same proportion as those 
which have been developed, there is 
reason to believe that the supply from 
the entire field is so large as to be in
exhaustible, and that in a few years it 
will become one of the greatest petrol
eum-producing sections on the globe, 
not excluding the Baku fields or those 
of Pennsylvania or West Virginia. 

During 1901 the idea of boring for oil 
in the vicinity of Sour Lake was agi
tated, and early in 1902 enough pro
ducing wells were sunk to cause an 
infiux of people and capital, many de
J8rting Beaumont for the new district. 
,�our Lake, which is located 18 miles 
west from Beaumont, takes its name 
from a small body of mineral water 

SCENE IN THE OIL FIELDS, SHOWING THE CL OSENESS OF DERRICKS. 

That deposits of petroleum lie. be
neath one another is proved by the ex
perience of the well diggers. At Beau
mont, oil was reached at depths rang
ing from about 900 to 1,100 feet. 

fed by springs, and up to �he time of the oil discovery 
had been a health resort. :i.n its viCinity is an exten
sive pine forest bordered by prairie. The woodland as 
well as property immediately around the lake were 
taken up so rapidly by oil operators, that already sev
eral hundred derricks have been erected, many of them 
of the timber which came from the pine trees cut down 
to make space for them. While no very large wells 

Arthur, by pipe lines. The Sour Lake district as yet 
is confined to a very small area, but the wells are so 
near together that one can see rows of twenty and 
more extending through lanes which have been made 
for them in the pine fd,rest. The best indication of 
the development of this field perhaps is shown in the 
growth of the town of So:ur Lake. Two years ago this 
was a stretch of uninhabited prairie, but on January 

HAULI:BG A L OAD TO THE OIL FIELD&. 
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The larger wells near Jennings were 
struck at a depth of over 2,000 feet, while at Batson's 
Prairie the wells range from 750 to 1,200 feet in depth. 
Oil is found at Sour Lake and Saratoga at about the 
same depths as at Beaumont. 

The probabilities are that only an occasional gusher 
will be struck in the Southwest in the near future; 
but so many wells are producing steadily and abun
dantly by means of pumping machinery, that pump'l 
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GASOLENE AUTOMOBILES 
United States Letters. Patent No. 549,160, granted to George B. Selden. Nov. 5. 1895. control broadly all gasolene automobiles which are accepted 
as commercially practical. Licenses under this patent have been secured from the owners by the following named 

Electric Vehicle 00. 
The Winton Motor Oarriage 00. 
Packard Motor Oar 00. 
Olds Motor Works. 
Knox Automobile 00. 
The Haynes-Apperson 00. 
The Autocar 00. 
The George' N. Pierce 00. 
Apperson Bros. Automobile 00 •. 

Search mont Automobile 00. 

Smith & Mabley, Inc. 
Oentral Automobile 00. 
Alexander Fischer. 

MANUF ACTURERS 

Locomobile Oompany of America. 
The Peerless Motor Oar 00. 
U. S. Long Distance Auto. 00. 
Waltham Manufacturing 00. 
Pope Motor Oar 00. 
The J. Stevens Arms and Tool 00. 
H. H. Franklin Mfg. 00. 
Smith & Mabley, Inc. 
The. Oommercial Motor 00. 
Berg Automobile 00. 

IMPORTERS 

Standard Automobile 00. 
E. B. Gallaher. 
Auto Import 00. 

Oadillac Automobile 00. 
Northern Manufacturing 00. 
Pope-Robinson 00. 
The Kirk NJanufacturing 00. 
Elmore Mfg. 00. 
E. R. Thomas Motor 00. 
Buffalo Gasolene Motor 00. 
The F. B. Stearns Oompany. 
Pope Manufacturing 00. 

Sidney B. Bowman Auto. 00. 
Hollander & Tangeman. 
F. A. LaRoche 00. 

These manufacturers are pioneers in this industry and have commercialized the gasolene vehicle by many years of development and a t great 
cost. They are the owners of upwards of four hundred United States patents, covering many of the most important improvements and details of 
manufacture. Both the basic Selden patent and all other patents owned as aforesaid iwill be enforced against all infringers. 

No other manufacturers or importers than the above are authorized to make or sell gasolene automobiles, and any person MAKING. SELLING 
or USING such machines made or sold by any unlicensed manufacturer will be liable to prosecution for infringement. 

A suit was commenced on October 22d, against a dealer, and against a manufacturer Infringing United States Letters Patent No. 549,160. 
A suit was commenced November 5th, against a purchaser and user of an automobile Infringing the same patent. 
A suit was commenced December 28th, 1903, against an Importer of automobiles Infringing the same patent. 
A suit was commenced January 4th, 1904, against an' importer of automobiles Infrlnglnlt United States Patents 699,543 and 702,443. 

A · · SSOCla.tl0n Licensed Automobile Ma.nufacturers 
7 EAST 42d STREET. NEW YORK 
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AUTOCARS 
. 1 F T  H E 

"Angelus II 

had never 
b e e n  i n 
vented, the 
g l o r i o u s  

tone - world of 

have been closed 
t 0 thousands. 
The A NGE L us 
is a perfect su b
stitute for an ar
tistic p i a  n i s t .  
Few players can 

duplicate the marvel
ous phrasing and shad
ing of the wonderful 
instrument which, un
der human control, 
sympathizes with the 
composer and gives a 
joint product, which 
will delight the music 
lover. The ANGELUS 

should not be confounded with hand or barrel organs or cheap clap
trap" piano players' '-it is an insl,rument designed to minister to the 
refined taste of the cultured. The range of subjects is infinite. It is a 
far cry from a psychological tone·drama by \Vagner to dance music or 
husky "rag time," but whether dassical or popular, the ANGE;LUS is 
always there. It is the only rerfect piano player ever made. Refuse 
substitutes at a lower or' even a similar price, and do not fail to send to
day for full literature on the subject. \Ve stand on the reputation of an 
instrument built on ho

'
nor, honestly made for consumption by honest 

people. Our instrument would be the same as any other if it were not 
for a plurality of brains. \Vrite to-day. Department S. 
WILCOX &. WHITE CO. (Established 1876) Meriden, Conn., U. S. A. 

POWER BEAUTY RELIABILITY 

TYPE X 

$900 
10 H. 1'. 

2-cylind�r 

Opposed 

Horizontal 

Motor 

1,175Ibs. 

BALL-BEARING TRANSMISSION. OHAINLESS DRIVE. 
BOTH TYPES. 

Motor in Front. Perfection of Steering and Control. 

TYPE VIII 
. $1 ,70 0 

12 H. P. 

2-cylinder 

Opposed 
Horizontal 

lVlotor 

76-inch 

"·heel-Base 

3 Sp�eds 

all'] r�ver"c 

W"ite ..... fUT ('.a[«ZO{/u. Sand 1M.t nf Dealers. 

TH,E AUTOCAR CO., Member A. L. A. M., "ARDMORE� PA. 
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operated not only by steam, but compressed air and 
electricity, have been installed very extensively. The 
oil operators are also exercising much care in hus
banding the .supply, and construct reservoirs and pipe 
lines as .the wells are dug, in order to secure the out
put from the beginning of the flow. The reserv�irs 
are of several kinds. Steel tanks have been erected 
on a large scale, as well as vats made of cypress 
wood. 

Earth reservoirs a,re still used, although they are a 
deCided improvement upon those which were hurriedly 
excavated in the early days of the development. Very 
few of them are open trenches. Dug out of the prairie, 
they are lined upon the side with hard clay or con
crete, sometimes planking tightly fitted together, while 
the bottom is generally made of concrete. Over the 
top is laid a roof of wood covered with asbestos or 
some other weatherproof 
material. This form of 
reservoir is economical 
in construction, while it 
has the advantage of 
holding a large quantity 
of oil and keeping it free 
from impurities, although 
it does not offer as great 
storage facilities as the 
steel or wood tanks. The 
Texas field at present has 
a reservoir capacity of 
fully 20,000,000 barrels, 
but the refineries are tak
ing a Ill.rge share of the 
product, as the construc
tion of these plants has 
been rapidly increaSing, 
and over twenty have 
been erected since 1901. 
One which was built at a 
cost of $4,000,000 is 
among the largest in the 
world. 

••• 

STARFISH AND .THEIR 
INJURIES. 

BY w. FRANK X'CLURE. 

Crippled starfish offer a 
most interesting subject 
for study among the in-

. ha.bltants .of thedeep.sea. 
Very many of them are 
to be found in- the ocean 
depths, just as there are 
large numbers of maim
ed".people to be seen on 
latid. The collector seek
ing.. perfect specimens 
wiII perhaps pass by the 
crippled starfish, while 
others will fi nd in their 
deformity a wondrous 
thing.. In Ashtabula, 0., 
tb.ere is a rare collection 
of several hundred star
fish cripples owned by 
Dr. F. D. Snyder, who is 
a member of the Ameri
can Association for the 
Advancement of Science. 
Some samples of this, in 
many ways, remar.kable 
collection, which also in
cludes perfect specimens 
f r o  m widely - separated 
sources, are pictured in 
the accompanying photo
graphs. 

Scientific American 
brittle starfish, it is believed, in many instances breaks 
off ,its own rays at the approach of danger. For 
this reason it is difficult to obtain as perfect a speci
men as that represented in the illustration of the 
Ophiocoma aethrops, which is owned in Ashtabula, 
and which came from Panama. These rays are almost 
intact. 

But there are other points in connection with .the 
starfish of the world which are wonderful and instruct
ive aSide from the marvelous accomplishments of 
the cripples. The great variety of shapes alone is 
beyond the conception of those who have not made 
deep-sea fish a study. To many people starfish would 
not be starfish unless they were possessed of rays and 
resembled in construction a star. To all such the 
Oulcita pentangularis will be· a revelation. As its 
name indicates, this fish is pentangular in form. The 

EATING. 
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ach. The mouth of the starfish is in the center of its 
rays. The'specimen of the starfish eating shown in the 
photograph is a typical one. 

The body of the live starfish is comparatively soft. 
In traveling, .it is said that it fully adjusts itself to 
the irregular surface of the sea bottom. Passing 
throug)} .an opening of small dimensions is accomplish
ed by pushing one arm through first, at the same .time 
folding the others back sufficiently to admit of forcing 
the body forward. 

Some great ships are to-day employed almost wholly 
in seeking for starfish specimens in deep seas, and 
there are hundreds of men who spend a portion of 
their tilll� in collecting starfish in the interests of sci
ence. Many of the specimens collected by ships are 
taken from depths of one and even two miles. The 
pressure which these fish withstand at this depth is 

.' 
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of course very great. 
••• 

How Radium Is 

Obtained. 

Unlike man, the star
fish which loses one of 
its "arms," or properly 
its rays, grows a new 
one to take its place. 

HELlA5TcR H[LIAN THU:;', 
JOCALLeO FROM ITS SUNn<JweR APPEA!i'AIYCE. 

ClILCITA PCNLiIVGULARI:5 
(HiII.lHI TlflSJ 

In spite of the fact 
that the marvels of 
radium have been so 
widely discussed and 
have created such a 
fiurry of excitement not 
only in the scientific 
world but among the 
general public, probably 
very few people are ac
quainted with the meth
od by which it is secured 
in the minute quantities 
that are as yet available. 
That the element is ob
tained from pitchblende 
is generally known, but 
some details of the exact 
process will be of inter
est. According to the 
Lancet, operations for 
the extraction are com
menced by crushing the 
pitchblende, and then 
roasting the powder with 
carbonate of soda. After 
washing the residue is 
treated with dilute sul
phuric· acid; then the 
sulphates are converted 
into carbonates by boil
ing with strong carbon
ate- of soda. The residue 
contains radium sulph
ate, which is an exceed
ingly insoluble salt. The 
soluble sulphates are 
washed out, and the resi
due or insoluble' ·'portion 
is easily acted.,. upon by 
hydrochloric aci:d, which 
takes out, among other 
things, polonium and act
jnium. Radium sulphate 
remains unattacked, as
sociated with � some bari
um sulphate .. The suI ph
ates are ·thEm converted 
into carbonates. by treat
ment with a · boiling 
strong solution. ·of car
bonate of soda. The car
bonates of barium and 
radium are next dissolv
ed in hydrochloric acid 
and preCipitated ·again as 
sulphates by means of 
sulphuric acid. The suI
phates are further puri-

Under certain conditions 
it grows two ·to· take 
the place of one. This 
latter accomplishment is illustrated in the picture of 

CURIOUS FORKS OF STARFISH. 

speCimen in the illustration is from Mauritius. An-
the Echinaster, wllicll ··was found in South American other interesting shape is found in the Heliaster helian-

waters, also.in the Archaster ang1tlatus from Mauritius. th�.s, which derives its name from its resemblance to a 
In one of tlle spech;nens of Aste1'ia vulgaris injuries sunfiower, and wlliell is often found in Soutll American 
to two arms will be noticed; with tlle wounds llealed waters. Tlle creature is one of the most beautiful ani-
a,nd new growtll started. In the case of tlle Echinaster mals that inhabit tlle sea. 
an.d tlle Archaster angulatus, thE) growing of tlle two The manner" in wllicll tlle starfish travels, and tllc 
rayS is accounted f(Jr by tlle, fact tllat in tlle break- way in wllicll ,it eats, represent two more interesting 
ing of the o,riginal ray it was split. Had. it broken off features of tllose queer specimens of deep-sea life. 
squareiy; o�ly one ray would ,have .taken its place. As, perhaps, nearly everyone knows. tlle starfisll can 
Other forms of cripples will be easily recognized in tlle nei.tller see nor llear. Neitller llas it tlle sense of smell. 
photograplls. 

. 
In spite of th,ese seeming impediments, nevertheless, 

A starfish may lose all its rays without losing its it seeks and d�vours its prey as neatly as an ordinary 
life, and very often a cripple with but a single ray fish. The starfish lies upon its prey and folds its 
left is found by flshermen and collectors. When com- "arms" or rays completely about it. It then pusl'i1'lS 
pletely broken in two, the starfish becomes two dis- ,.. its stomach out through its mouth, and will wrap even 
tinct fish, and tlle g.rowing process co'ntinues. The a large oyster and sllell within the folds of tlle stom-
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fied and ultimately con
verted into chlorides, 
until about 15 pounds of 
b a r  i u m and r a d i u  m 
chloride are obtained by 

acting Upon one ton of crushed pitchblende. Only a 
sm�lI fraction of this mixed chloride is pure radium 
chloride, which is finally separated from barium chlor
ide by crystallization, the crystals from the most radio
active of the solutions being selected. In this way the 
crystals ultimately obtained are relatively pure radium 
chloride of a very high degree of radio-activity. 

• �. t'. 

Tllere are now five coal-producing districts in Siberia, 
not including tlle Kouzentsky baSin, the development 
.of which, despite its extraordinarily ricll depOSits, i s  
prevented b y  lack o f  transport facilities. In 1900, 
about 10,000,000 pounds of coal were supplied by the 
Tcheremkhovo district, near Irkutsk, as fuel for t!�e 
Sibel'!an . tail way. 'rlle other coal districts are Soud-
7.enkovo, Ekibaztouz, Sagllalien, and the coast of the 
Maritime territory_ 
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